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vx^mmm. 
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yy—<mm<?>x4 y^yym^hh^ismmmmz 

ffl<<^tLSCMOS (Comp 1 erne ntary-M 
e t a 1 — Ox i d e — S e m i c o n d u c t o r ) 20 

W.m&^)3ym®hyyi?xflzi5^T. ismwm 
fiE-C*«s£##£>*U %t>\iZffi~**)VYyy : Sx-?<r) 
xi/7i/*WKtI (WTVthtfi-T) aynmm* 
-&th cmo ss^fg^^ y 3 yaffil h7^'X 
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[t^*ott»] ^tS&^y 3 ytcfcvvt ti. ISAtMtt: 
#firr *yyy y y.?#y K&iro&PfcP. y 
mh hyyy-m&b&wmmtLxmKk-f&mtz 

^X.^tlXH*) ( John Y. W. Seto.J, A 30 
PPl.Phys.,46, 5247 (1975)# 

raj . ft^x$m&i'V?ym&v?yi;x?<n®m: 

(J. Appl. Phys. . 53(2). 1193 
(19 8 2) #«g) **>BWC, &tyfa£Rg<0 

*.mTyx-?9!m (mrnrn^, 1 9 8 6^$^ 

MS»92 7p-Q-5 fc^HMate 
r 1 s — Re s e a h— S o c i e t y Symp. P 
roc. Vol. 53. 419 (1986)#gg)&* 40 
V^l**^^-ytTS^ffi ( I EEE Elctron- 
Dev i ce-Lette rs. Vol.EDL— 7, N 
o. 11, November (1986), 5 9 7-^- 
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?tfTyX~?WzZ t> Zti&iUzX *) % f- 

tixm%t*k%x.$>tix\,^. (mmm^mm 

S D 8 3-7 5 . 2 3^-^'#ffi) *S 

yVx5\,z^wx\t-H -fx l v*»£>v-f tx2 vt* 
■5tf>fc*tU P^r^h^yvx^tcovvcfct v>f 
-rXO. lVg*r&D (9t$«fcJ:S&ltt£jlt) 

[0003] 

[f&W^LJdfc-rsISS] mmZX'te. ?-b 

mmmiz, ^xjs-mtzh^x^^yrj&wz 

y'j3yjiJfifcLT. *nyK-T£it7^t£,r B ^y3 
y»K5:«t«?-y:Tfflv^i:V^2o£0^^$,&. L 

:*yf7>£*£. &6^{±. T^Xv^tJSBjfclgtJ: 

■s^t, m$mx'\±. p^^)Wyy=jx9tiK ^ 

fW> V t h <9*g*tffiOffi£^ L < & < & -j T L * 
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[0004] *^{±. ^co i 3 &*3g77 x-?*mt> 
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Xffizi. h c MO sm^is^ y n y?SS? h y yitx? 
covthoSIWcWLT. t^*^cJ:y±t^P^ 
*>v&i&gki'V3ymmhyyi''x?i)^ xy/\yx* 
yvMi^^<^yh-ti>t^d^mA^m^L. v 
t h<7>jg*fffiavjx3 < t^xxv y v-jl^/p vmmniL 

)vi±\z*:cr>\ t hcvimmtfmmL^c mo 

f B y y 3 y&H b7> y*x^ ^HS^S vlfcS:@Wt L 
[000 5] 
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imm®L±.\,zm&i' y 3 y^Kt mms,^ y 3 y 

SM^iaiS^S-tT^Sii^y- MWHBi: y-'h* 

y 3 y^n h 7 y ; jx ftp** ^isay y 3 ym 
mvyyi?x?k cmo sM^feS^ y 3 y» 
JSb^y^'x^ictJv^T. BatS^'-h«®giSBut. m 
SNf-r^;^|£ B B B^ y 3y^|g h ^y^'x^co^tS 

mmmminm^w^mmz^m-Tyx^^mm 
BfSJMt z t zmkk -th . 
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« i - 1 i.izmtiamiki' y ^ ymmvM, i - 2 1 1 
- 3 £jgj£-r 5 . m«aara^tg H B B v y 3 yism^s 

»2. MECVD&k'TJffiSS-l^fU gUt?^!, 
^y^T'^JSSixS. <5:^H (b) fc^-TJ: W 
vXhvx?l-4£j&£U fil-3<9*(c*oy£ 
f-v^K-try^-rS. i»i3fcLTN-f-r*;l« 
M h 7 y^'x^tc^s^ S 1 - 3 f5A£ffiaftKtf>*u 
>Y-7H1xfi:Pm$>t!i&i'V3y\z-th. 1-5 12* 
Dyh'-Al*t, >tJt'bvtho^7 hAtfitf/Ph 

^Miz^thimm*) . fci-M0 1J cra- J H 

l-4Ji|iM$*i6. ^^TI^H (c) T^idtcia 
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SftTfc 0 . nrnm^ 'J ay*Htt>*i.fc. h 
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'J 3 >B® h 1 - 1 1 im 

wztih. mzmmimmi-i 2 sna 

ffeSKIiCVDS («ECVD*4k*JtSffiCVD) t 
JSS i O2 %m\,rCJ8$.Ztl&. ttWCMEiltoVK 
-7W* l~8RWJy F-71RW 1 - 9 c^vStt-fl^l 
S5r*«>10 00 , CTfi : ^d. £*>BW , W>TFT»tt 

-ty^Siut N***j|'£ttA3' 'J 3 y&K h 5 
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»14«ff i Sr*xh.i. HH1-13J4, **r5XvtJ: 

*ytr-A£^LT^£. **7-5XettWF«a<o 
HjmT^v5gEk*S#x£fflv>£ ) rkfcJ: 0© 

3y**h*-/WR« 

»fcfj^oTfcffl&|JWttfcv\ fcfc'U I TO (I 
ndium Tin Ox i d e ) ft&UUSnOz # 
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m2Tii. y-hmjmmttzWRi'viw-vy 
r-tzumtewxmmti. mm (a) iz^-tx ? t 
mm 1 1 mmmximmwrn 2 - 1 ±fctg6 

'J 3 ysS§t<9& 2 - 2 fc 2 - 3 *»jftt * . 
KCHH ( b ) 0 IdHMft: J: 0 y- hKfltt 

2-4«8)Wi. ftwrRH (c) Vi?XY~?X9 2 
-5*»lftU *»^S>-'JaySM^62-3<0 
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mtm®%(ox\ zzx-tzm-fz. 
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20 SKh7y> ? X^*i7 i 7'^-«/>'3>^rr6l^l V*»f>2V 

^fe B B B^ 'J 3 y»M h 9 y ^'x? o*coi-r 

n^fiSS(10 1J cm 'Kl0 13 c m' 2 gg) 

fcaR^-v^K-ty^LfcflDT. xyysyx^yh 
xvaftBB»S(c J: 5 ^ISA^ »J 3 y^PBOflQSi: v » 

0. -^^77^>y^ A */^^*^«oi:^±*<o* ^ llt«^>^ 

iv, p+**j\,j*&z*<Dvt hnmmcojz* 
-tibmtuvMmzim. cMosfiinsas^y 
?ymmv?yi;x?<nimuM&t%&. H3Iccm 
o smzm&i' y a y^oR h jyvztizm-hitm 
emm^-t. 03 (a) cNft^g^^y 

?ffl%mm.Lx%itT-*x'hh. mtmy-htv 

40 fcLTffSrofc. H0tiJ^TKS3-l<Ol!aia*«fi!* 

Wftf-r*/i> K-ey ^3iut»K h 5 y j^'x^co h 5 

yyX:?tfttT-&*. 03 (b) izttFHHcPf^r^A' 

^jg H B B v y 3 ym® hjyitxfcoy-? v&xtim* 

Stt. Vds«-5VTJ>S. P+*r*MH&Azs\)xy 
mmbyy'y'x^ii. f-^^K-bry^i^^Tv^ 

wi**v^i4**>f xymL&xmbhWirjxvm 

50 ftU0B»arif (jaT4k»r^«»lknfJs> fcJ:*N 



0 3 >m& h?> =Sx ^{ix yj\yx* y h 

HH^mn^y v tx it->tz. ♦awi-wiN?-**^ 
n >mm hyyzsx?<r>Mz#ny*fflRi- 

y^yxjtyhUfalzwmti&ztt**). tuffi*» 
««ttfc:H*Hr*Jl'tf>V t h <0*g*r«<9{IfcA,i:'-gC 

* jus-r 5 ; t mmt %->tz. 
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[hbho^] r ?r * y v h t> ?xmmz*mzm 

v>l>t OF F«g£*«/jN$ wt^3 y h h&r ?r 
-{7-?hy*xaHEa«aBlC**. itz. CMOS^jt 

x-hi &isy vx 9 es& t m$mm?z m-ms. 

fctt 0 SLUM ^ -x* i JSffl-T & i i: #T 
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[01] (a) <f ) tt. *WW=*Jtt*CMOS 

ainsfi^ y 3 ysnt b 5 yvx wjMmvb o . n 
vmix-bh. 

io [02] (a) (f ) ij. ni<*m\mim2 

[03] (a), (b) fcL CMOSS^y'^y 

&«s h 5 y ^'x? izm- &*m\mm:^ v ? w 
xtwmxhh. 

1 -At 2-5 iS^f-v^H-try^fc^xo^^ 

l-5fc2-6 ; ;Koyt*-A 
1-1 3fc 2-1 1 ; -/m^ViDV 
20 3-1 %mmiZ^h^\^)VffiY : yyVx9il--7' 
3-2 ;*^BgtJ;SN^^c7)h7y^X^-^ 
3-3 ;*WMziii>P^^i'<Ohyy=JX9^~r 
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iwmwtm&i 0003 

[0003] 

*yJT3i*i£. r?XvJMJ8»*ISfcJ: 
5&fc s ?-ir*A^VthafBUqtU*fcV*3RMI* 

uvt h</)^ffl^'/h? < y i> vm 
iwmnzm&i mm 

[*CEm«I*] 000 5 

[ffliiErt^] 
[0005] 

mm sxst . n££tsftS' y 3 yjMLLfcy- Me 
«w*jww*iet, *s»«»5'y 3 
*n,k Kti&fizm 1 TOft£ffiBK(c Y-vyy-th 
xmt . »rE^tefl>- y 3 yawwitsay- f *6» 

H£tf-LTy-K«fii£J&i«-£Xgfc. ffiEMfci/ 
U 3 ySHfc»iHfcas 2 TOM£2u8KC H-ey/ 
LTV— X • KMy«W*#jft«I«fc» tmv- 

x KM LfcUfc. **»s*jw-:ai 

fc£WU ffiaSl^tt«J$:fij8StK-tyy-tSI 

- hmm<m^mTh 0 . «ss 1 jFmmssasuz k 

-tfyytS K-try^ftfcL 10 1! cm-2H10 13 
[¥8*E5] 

[ffiEtt*£l«] 0 0 06 
[fluE^ffi] £S 
[ffiErt®] 

[0006] 

«oTi»BWi.. (§10 (a) fctjvvr, aysittigMR 
1 - 1 i.tmm&ti&i' y 3 ysa&oft 1 - 2 1 1 - 



3 . t3BNO$ea^ y 3 muh^jwa. 
yx-mtf&ixz,. mznm <t>) tc^ridt. i/^'x 

*^K-tyyta. znidiz LTNf--v h 
7 y * 6 1 - 3 <9*£ffiigJg«o*n y K 

-^fifcPffia^iSflS'yayt*-*. l-5li*ny 

T\ &fi»*#®T L=5rl>< £>v wjf-v K -7«a* 
MfcSS&tS^Ba***). t5i-ei0 12 cm-2*^l0 
13 cm-2SJgj{«g^-Ci>S. f^l/yXhVX^l- 
4<iiUt3*ift. »vcrh ( c ) ittti otmSHz 

iw-hwmi-6*imrt. mm (a) t 

( e ) ii-jRW&c m o sxmx-h h . 1 - 7 ay- K 

*yfl3i*LT> 4JoyK-7Sil-8S 

r. p^ j r*^Js B B B ^y3y^h7y^^i-i 

ffiifUSt^nySr^-v^K-try/SiutN 
^^;^*£ B |vy3yaKb7y^^l-l IjW 

tmmicvDm («ecvd&&v^jecvd) k 
i -8&X/V y v-rmm i ~9comj&m 

aSrJJjl OOO'CCtf^a. ^cOgpg-COTFTIftt 

Pf-T*;^tgBl^y3y^h7y^^i-i 
0 imncomx-hl *K ffijtStc^o y £ K 
-ey^^tut N^-v ^l-W fl y 'J 3yfgM K 5 

xw\yx^yh^rr6ity7KLT^ 

Jra^ff^fciiS. 3«. 7K*7"7X-7(ci 

*ye-A£^LT^£. TKSTvX-eJiTO^fixMto 

xm. m^xnmjSLxm:k'*ixixc7)T'U xiz<m 

ZX&\k&^X*!>< . lua«fii«^ttT, (T 

^i&tf^oTtM^fSMJi^^. Jt?t'L. I TO ( I 
ndium Tin Oxide) MWSnOj ^ 

vMi*ig-r *yfr&*im\tm&Bmizft%frwni 

immmm&\ mm 
immmi®&\ 0007 
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[«BEl*)S] 

[0007] mmx'\t. y- hmmmm^mm 
^^Y-^yy-thimiz-o^xmrnt^. 
m<r>$mmzi^xmm&. *m&#i-ro. y-Y 
mttmBf&mzmiR^** Y-tyr-t&nmiz-o^ 
xmrn-tz. mm (*) \z^txo\zmmtnmt^ 
mx^m^mmm-\nzmm^¥n^)^yn 
wp)M>2-2t2-3m$.i'h. mzmm(b)x^ 

J mm^)^y%Wi%2-3<nMz^ *oy£^ 
mix. N^^f^mik^vaywmhyy^x^iz 

-Th^&2-3 cD*£ffijagtc*oy K-TSfutP 
Z?>X'&<fz<r>X'ZZX'limi%-?Z>. *<m. VJXV 

-?x?2-5\mmztih. mmm(d) . uk 
( f ) x^ctxmi. ^mmcot z*>x-m i ( d k 
( e ) . ( f ) iz&^xmmifiimt mw&cr>T. zz 

[#l£*tiE7] 

imvrmwmD mmm 

IWjEMmkBZI 0 0 08 

[0008] KLha^: J: d teWHBfc JMf. 

*mT7X~?!mx'*iit^ Nf+^fe B vj3y 
gih7y^ a>t/i^ -y x a yjjfa^ ivK2v 

oy^ffigg ( 1 0 1! cm 'Hl0 13 c m-2gS) 

£SlRf-^*/kK-ty7'U*:cDT\ xyrc^yh 

x-zmwmmz * y 3 ycoxt&mmt v» 

/k P f-v v t h <D*g*tffitf#:# $ #-gc 

ny^ffitb^y^'X^OllSa^fiEfc**,. 03KCM 

o s^^ftHS/ 'J 3 y&ij h 5 yy'x 9 tJtt^a 

0«<92!)*5^-f. 03 (a) {CNf-^^/^^B^Ua 
ygfiSh^y^^fc^H-S^^BHcO^a^^-. R0 

v-xiam£EVGs-c'*>o. hmufw ym^mi 
x-h h . mm% k w y t v -xiacosff v D s £ 5 v- 

^fctT^o/.:. HHtfcv^T9m3-l«Oiaill*5« 



SrStSW-^ F- t y^SftfcSM h y y : Jx?<r> Y 
yyfxfm&x-bz. 03 (b) \,z\mmzp+** 
frm&isvzym® Yyy^x^^hyy^x^mt 

y&liF^yi^fcL F-ey^iiSifcTv* 

kvm&frhbfr&iiiz. m^mx-n. Amryx 
•?>im$>& w±km4 *ymL*'m$>z>wiTyx~? 
mmmmt' (v\T±t#>x*.mmmj£) izxz 
Ni-^^cofru v is a yuw^mnn/y y 

iz#a y&f-* F - try ^k v ^ ^Tff5r->t u 

^ii^lta^ U ^ y» M h 5 y ^ rmxy; \yx.* y 
F^faMI&S'? F LT *»»rJ4N^* 

A^m&^J ^ymmv : jyi'X9<r>*.£.xviy*W8{ 
xy^yx^yF#flKiHllJ£ft6£fcfc&D. lalB* 

»Lfc« m.tvfzcMosm.z&s.i'Voymmhyyi' 

[^«IE8] 

[ffliEM^«i^] mm 

[«DE*f^JSB«] 0 009 
[0009] 

US t OF Fm^'hS y b yX YttTly- 

1 7 v h y ^ x^R*i|©ST-^ & . ^ fc . c m 0 sum 

X'Kh%l/y Y\siSx?®&t%M$mm=F i^H-SK 

tf^oizx^M ^ -^'-fe y^-nz i>mm& z t &x- 
5, mi4 *-i?-tyv-commwi?>M*)*&Mfc. f> 
h\^i*y^tcMznix±%%mymmx'%z>. 

OFFmMi>i&T-t6<ox\ ®itiWmMzi>®±o. 
ttYyyi?x9W&<r>±h±tfW1&l<»A,i l z%z><r) 

x\ mmwmEco&mx'Z &cr>x^?<?>mmfa 
iwmmwmt,} mm 

immmmcWffl] 

[01] ( a ) ( f ) *^O##0«ti>ftS 

c m o sM^feHi' y 3 y^n Yyyitx? ozcgs-e 

[02] (a)*^ (f )«. ^t<*5KB<OHJfi^5: 

*-rxs0t'S>s„ 

[03] (a), (b) fct. CMOSS^Svyny 
SHR h 5y y'x? ^*rrs*%BB<05&«$:^ h y y V 
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1-1 3 1 2-1 1 

3-1 ■.m^mizxtN^^cohyy'J^A-y 

3-2 ; ^HJti^N^^Oh^y^X^^-y 
3-3 ; *miZihP1-v*)Ur)b7>¥X?*r-7 
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an N-channel polycrystalline silicon thin film transistor 
1-11 channel -doped 

boron in a low concentration are manufactured. 
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